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re monitoring of vancomycin and aminoglycosides and help the
linicians to use the suitable doses of antibiotics.
We also need to have a campaign to promote awareness of
ntimicrobial stewardship in Japan.
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Antimicrobial resistance rates in major human pathogens
ncluding Streptococcus pneumoniae, Staphylococcus aureus, and
nterobacteriaceae have been rapidly increasing in South Korea,
nd antibiotic overuse and misuse had contributed to it. To cope
ith increasing antimicrobial resistance, multidisciplinary efforts
ave beenmade. In South Korea, pharmaceutical policy reformwas
mplemented for separation of prescription and dispensation of
rugs in outpatient care in July 2000. After then, antibiotic usage
n the community decreased, and further reduction of antibiotic
veruse and misuse has been promoted through quality assess-
ent of antibiotic usage for individual hospital byHealth Insurance
eview & Assessment Service. Antibiotic prescription rates for
pper respiratory infections in the outpatient setting and ade-
uacy of surgical antibiotic prophylaxis at individual hospital have
een assessed and reported since 2004 and 2007, respectively. In
ddition, many secondary-care and tertiary-care hospitals have
mplemented various antimicrobial stewardship programs during
he past decade. According to a survey of infectious diseases spe-
ialists in 44 hospitals in 2006, 95.5% had employed restriction
rograms of antimicrobial prescription, and automatic stop orders
ere applied for certain antibiotics in 38.6%. To date computer-
zed decision support systems for antibiotic prescription have been
eveloped at 5 hospitals and used at 11 hospitals. Regulations have
lso been implemented to reduce antibiotic usage in animal hus-
andry.
Public awareness on antimicrobial resistance and appropriate
ntibiotic use is not satisfactory yet. A questionnaire survey in 2010
evealed that 71.4% of respondents thought antibiotics were effec-
ive for treatment of common colds, and 28.1% had experiences
f taking left-over antibiotics without asking doctors. Accordingly,
ationwide campaigns have been implementedby theKorean Soci-
ty of Infectious Diseases, Korean Society for Chemotherapy, Asia
aciﬁc Foundation for Infectious Diseases, and the Korea CDC to
ncrease awareness of general public and healthcare professionals
ince 2011.
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Increasing antimicrobial resistance, high costs of new antimi-
crobial agents, and toxicity of old antimicrobial agent i.e. colistin,
limit the option for treating patients infected with multidrug-
resistant bacteria, which resulted in unfavorable outcomes.
Antimicrobial stewardship is one of the promising interventions
to reduce antimicrobial resistance. The antimicrobial stewardship
program in Chiang Mai University Hospital was ﬁrst established at
the end of 2009. The program included 2 strategies i.e. 1) educat-
ing healthcare personnel on antimicrobial prescribing, including
antimicrobial selection, dose optimization, de-escalation of ther-
apy, and parenteral to oral conversion, and 2) antimicrobial
approval for 6 antimicrobial agents including the carbapen-
ems, piperacillin/tazobactam, cefoperazone/sulbactam, colisitn,
and vancomycin, using antimicrobial order forms and health care
information technology. All cases that needed these antimicro-
bial agents were reviewed by specialists. Discussion and feedback
about the appropriate use of restricted antimicrobial agents was
carried out with the prescribers as necessary. The antimicro-
bial susceptibility patterns of isolates and mortality of patients
infected or colonized with these 6 pathogens were monitored;
namely P.aeruginosa, A.baumannii, ESBL-producing K. pneumoniae
and E. coli, MRSA, and enterococci. The program resulted in 20-
30%signiﬁcant reduction inunnecessaryantimicrobial prescription
within the ﬁrst year, without change in mortality rates.
The challenges to antimicrobial stewardship in particular hos-
pital are different. Chiang Mai University Hospital is a 1500 bed,
teaching hospital in Northern Thailand. Given the responsibility
for teaching, service, and research, it is very difﬁcult to ﬁnd physi-
cians who are willing to commit the time for stewardship program.
Collaboration with physicians outside the appointed stewardship
team is further challenging. Although we try to recruit team mem-
bers from various departments, resistance among clinicians is
unavoidable. Medical residents as the primary prescribers lack of
conﬁdence in directly implement suggested stewardship inter-
ventions without consulting attending physicians, even though
education and feed back program is still ongoing. Lack of person-
nel to monitor the program in particular process measurement is
another obstacle to deﬁne the problem of the program. Lastly, a
challenge for initially successful programs is to maintain that suc-
cess in subsequent years. In conclusion, effective and successful
antimicrobial stewardship program is reachable, but needs trulymultidisciplinary staff members.
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